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ABSTRACT 

This study investigated how academic norms, 
expectations and rules affect the experiences of graduate students, 
particularly in regards to reported academic misconduct at 
disciplinary and departmental levels. The study used a hierarchical 
linear analysis with data from a nationwide survey of 2,000 graduate 
students in chemistry, civil engineering, microbiology, and 
sociology. The survey asked participants about their doctoral 
programs, academic and social experiences in their departments, their 
mentors, and experiences with ethical issues and research misconduct. 
The analysis suggests that the most localized contexts in which 
graduate students live, the discipline and department, have a great 
i'^npact on their exposure to misconduct, which appears to be a 
profound socialization experience. Rates of observed misconduct 
appear to be department and discipline specific, and alterable 
characteristics of departmental environments condition the exposure 
of graduate students to a wide array of different forms of behavior 
that conflict with the image of "the good scientist.** Two appendixes 
present additional technical information about the survey. (Contains 
36 references.) (JB) 
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Abstract 



This paper investigates disciplinary and departmental effects on reported levels of academic 
misconduct. It presents a theoretical framework for examining misconduct in the context of the 
implicit "academic contract" that underlies the work of academic researchers. Three forms of 
misconduct are specified here: research, employment, and personal. Through a liierarchical linear 
analysis, these three types are related to differences in academic discipline, departmental structure, 
and departmental climate, controlling for relevant characteristics of individuals. Data from this 
study are drawn from a nationwide survey of graduate students in chemistry, civil engineering, 
microbiology, and sociology. 
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In^this paper we examine the impact of the organizational context of socialization on the 
experiences of graduate students in the sciences and social sciences. The main focus of the 
paper is the degree to which the characteristics of socialization settings are associated with 
student obser/ations of scientific misconduct, where the term misconduct is broadly 
defined. 

A Framework for Investigating Socializa tion in the Sciences 

This paper is centrally concerned with the question of how academic norms, expectations 
and rules affect the experiences of graduate students. Academic research is conducted in a 
context that is negotiated both explicitly and implicitly. The broad social context imposes 
standards and expectations of conduct: society accords the professor a certain degree of 
freedom, and in return expects that the individual will not only observe its civil laws and 
behavioral norms, but also prove worthy of the trust and reliance that his or her expertise 
elicits (Rosenshine, 1983). 

Within the social context lies the narrower context of the academic enterprise. By this we 
mean the aggregation of higher education institutions and all other organizations and 
agencies involved in the pursuit or support of academic research. Expectations here center 
around the professor and student as a member of the academic community. Widely shared 
conceptions of the proper role and activity of an academic researcher form the basis for the 
negotiated conditions for research at this level. In the not-too-distant past, the university 
and peer review groups at the national level constituted the relevant institutional 
environment. More recently, however, a variety of federal, state and even local actors have 
become involved in regulating academic behavior (Anderson and Louis, 1991)* 
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Ty^o components of the researcher's immediate woiic environment shape expectations and 
behavior. First, some have argued that the academic discipline plays a major role in 
shaping a professor's perspective on what lines of inquir}' are to be pursued and how the 
research should be carried out (Kerr). Through discipline-specific education, socialization, 
disciplinary codes of conduct, and conferences or other meetings, the researcher becomes 
aware of standards of behavior and expectations rooted in his or her specific field of study. 

Faculty and students also negotiate a more immediate professional environment in an 
academic department While many aspects of the professor-department relationship arc 
specified in an employment contract and in formal regulations and procedures, other 
factors, such as departmental climate and structure (Ashforth, 1985; Lx)uis et al., 1987), 
influence the conditions under which researchers work. The disciplinary and departmental 
contexts intersect in the sense that some aspects of the research environment are related to 
disciplinary influences at the department level. Some aspects of department life, however, 
are independent of the disciplinary association, and therefore we do not conceptualize 
departments as contained within the disciplinary context. 

We summarize these four contextual levels of academic worik in Figure 1. Together, the 
expectations, requirements, standards, regulations, and other formal and informal 
conditions of academic work constitute part of an implicit academic contract to which 
individual professors agree. In return, faculty have traditionally been granted a large 
measure of freedom in the pursuit of research and in teaching, on the assumptioi.'» that their 
training and expertise prepare them for tlie tasks, privileges, and responsibilities of 
academic work. One arena of freedom has been the design of processes for inducting new 
scientists into the field. While the institutional context regulates fomial requirements, such 
as number of course credits, the detailed content and structuring of socialization settings for 
graduate education is largely a matter that is left to faculty and the disciplines. 
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as'number of course credits, the detailed content and structuring of socialization settings for 
graduate education is largely a matter that is left to faculty and the disciplines. 

Scientific Misconduct 

Misconduct has become a significant concern for both the scientific community and the 
federal government in recent ye'-xs (Beardsley, 1992; U.S. Government Printing Office, 
1989; 1988; Stewart and Feder, 1987; Chubin, 1985). Although the exact number of cases 
of scientific misconduct is currently difficult to ascertain, some argue that it is a much wider 
spread phenomenon than was once thought (U.S. Government Printing Office, 1988). A 
number of nationally prominent scientists in the past decade have been found guilty of 
misconduct (Chop and Silva, 1991; Fox, 1990; Goodstein, 1990). In a study reported in 
the New England Journal of Medicine (Shapiro and Charrow, 1985), the FDA found 41 
cases of verified scientific misconduct between 1977 to February of 1983. Richard 
Kusserow, Inspector General of the Department of Health and Human Services notes that 
at least half of the top 50 research institutions in the country have conducted investigations 
for scientific misconduct in recent years (Holthaus, 1988). 

The consequences of this level of scientific misconduct can be considerable. Most scholars 
concerned with misconduct emphasize its impact on the societal and institutional context for 
academic work. Chubin (1985) suggests that misconduct slows the progress of science, 
questions the trust the general public places in the scientific community, and misuses the 
considerable amounts of money provided by the public to science. In addition, in the 
health sciences there are potential consequences for patients who receive improper treatment 
springing from fraudulent research results (U.S. Government Printing Office, 1988). 
Others have also noted the difficulty in correcting scientific literature once erroneous results 
are published (Friedman, 1990; Garfield, 1990). 
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Attempts to contiol misconduct has also resulted in an increase in the number of active 
players within the institutional context. The federal government has stepped in to 
investigate instances of scientific misconduct and also recommend policies (U.S. 
Government Printing Office, 1988; 1989; Palca, 1990). For example, the National 
Institutes of Health (NIH) has attempted to develop guidelines for "guard[ing] against 
conflicts of interest in federally funded research'* (p. 154, Palca, 1990). Professional 
associations such as the American Association for the Advancement of Science and the 
Association of American Medical Colleges have met to develop their own guidelines to 
assure ethical behaviour in scientific work (AAMC, 1990; Chubin, 1985, Culliton, 1988). 
There has been renewed inteicst in developing more explicit policies for dealing with their 
faculty regarding scientific niisconduct (Nobel, 1990; Freidmaji, 1988), and studies of peer 
review, the traditional academic control mechanism thought to curtail scientific misconduct 
(Cantekin, McGuire, and Potter, 1990; Singer, 1989; Berarado, 1989). 

However, an important focus for controlling future scientific misconduct that has yet to 
receive a great deal of attention is the initial training or socialization of scientists, in which 
the discipline and the department are the most critical actors, as argued above. There is 
evidence indicating that, during the socialization phase of a career, people internalize 
important value orientations toward their work (Van Maanen and Schein, 1979). In 
particular, socialization research from higher education suggests several significant factors 
that effect the internalization of values by graduate students: the nature of the academic 
discipline, the structure and climate of the academic department, and the level of mentoring 
students received from faculty (Louis and Anderson, 1991). 
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Academic Disciplines 

Academic disciplines play an important role in the values and beliefs that graduate students 
acquire during their socialization. For many graduate students, the primary motivation for 
entering the academic profession is the lure of working in a particular discipline (Ruscio, 
1987). Even more importantly, a number of researchers have found that academic 
disciplines have, in addition to their bodies of technical knowledge and skills, distinct 
cultures (beliefs, norms, values, patterns of work and interpersonal interaction; Becher, 
1987). These distinct cultures differentially determine the behaviour of individuals within 
each discipline (Becher, 1987; Clark, 1987). During their graduate training, student 
scientists-to-be are slowly brought into these different cultures (Clark, 1987; Becher, 
1987). These cultures vary by work "assignments, symbols of identity, modes of 
authority, career lines, and associational linkages" (p. 5, Clark, 1989). 

From doing considerable research on academic cultures, Becher (1984; 1987) found that by 
virtue of shared or contrasting beliefs, values, and knowledge-generating activities, 
disciplines could usefully be grouped into four knowledge domains — hard-pure, hard- 
applied, soft-pure, and soft-applied — that are based on two dimensions: hard-soft and 
pure-applied. The hard-soft dimension distinguishes hard sciences such as chemistry and 
engineering from soft sciences such as education, the social sciences and the humanities 
(Biglan, 1973a; 1973b). Hard sciences typically have a stronger consensus among 
members about the specific areas they will focus on and the methods for studying those 
areas. Soft sciences by contrast tend to have less agreement among community members 
about the panicular area(s) to study as well as the appropriate methods to carry out research 
(Biglan, 1973a; 1973b; Kuhn, 1962). The pure-applied dimension distinguishes 
disciplines by the degree to which its practitioners concern themselves with the application 
of findings to practical problems. The hard sciences, the social sciences and the humanities 
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are less immediately concerned with applying their findings to specific problems than 
agriculture, engineering, and education (Biglan, 1973a; 1973b). Combining the two 
dimensions would yield the four domains of knowledge with the following fields as 
examples of each: an example of a hard-pure discipline would be chemistry; a hard-applied 
discipline would be engineering; a soft-pure discipline would be sociology; an example of a 
soft-applied discipline would be education. According to Becher (1987), graduate student 
"initiations" into acadennic work vary depending into which one of four knowledge 
domains a discipline fits. For example, graduate students in hard-pure fields like chemistry 
are more apt to work cooperatively in teams with other graduate students, a lab supervisor, 
and their advisor. They are likely to do research in an area already established by their 
advisor. They will also be more likely in experimental subjects to have their advisor or lab 
supervisor involved with them and their "bench" work on a regular basis, daily or weekly. 

In contrast, graduate students in soft-pure disciplines such as sociology generally work in a 
much more independent fashion on their scientific work. "They are treated like self- 
employed persons or individuals of independent means" (Becher, 1987, p. 282). Besides 
the work and attendance requirements of their coursework, there are no "firm rules"^ 
regarding the use of time or progress toward their professional goals. Students are usually 
allowed to determine their own lines of research and they generally meet sporadically with 
their advisors. Research by Kleinman (1983) on the socialization of sociology graduate 
students seems to confirm this pattern. Kleinman found that early on in their doctoral 
programs sociology students were encouraged explicitly and implicitly by faculty and more 
advanced students to view themselves as individuals with distinct research and substantive 
interests. They were also subtly discouraged from working together on some instructional 
and research tasks. 
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Academic Departments 

The academic department, the primary unit of the university, is the local incarnation of the 
discipline and the basic means through which the discipline sustains and regenerates itself 
(Becher, 1987). For Becher and Kogan (1992), the department is "especially important in 
the determination of professional values . . (p. 87). Several features of departments 
have proven to be important regarding the professional values graduate students acquire 
during socialization: department structure, climate, and mentoring (Anderson and Louis, 



Department Structure. In a particularly insightful article. Van Maanen and Schein (1979) 
describe six different structural dimensions of organizational subunits that have an impact 
on the values and beliefs of "recruits" during the socialization process. Of these, four 
dimensions proved to be particularly important. One dimension is collective socialization 
versus individual socialization. Some departments, given the strictures of their discipline, 
will move large cohorts of students together through a common set of courses and research 
experiences, whereas other departments will work with students ". . . singly and in, 
isolation from one another through a more or less unique set of experiences" (p. 233). A 
second dimension is formal versus informal socialization. Formal socialization involves 
placing graduate students in officially prescribed processes that are designed especially for 
the neophyte, and decidedly set the neophyte off from "full-fledged" members of the 
department. Informal socialization places little emphasis on the differences between 
newcomers and the more experienced and minimal effort is put into prescribing a separate 
role for neophytes. A third dimension is fixed versus variable socialization. Fixed 
socialization offers students "precise knowledge of the time it will take to complete" (p. 
244) a portion or all of a graduate program. Variable socialization provides the students 
with little straight forward information about how long a program or research project might 
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take. Finally, an investiture versus divestiture diniension in socialization impacts the self - 
image or personal identity students bring with them to departments. Investiture structures 
affirm and support the student for who they are. Divestiture structures work to remove or 
suppress the student's entering identity. 

Research by Anderson and Louis (1991) appears to support the importance of these 
structural dimensions for influencing the values students acquire during their graduate 
experience. Anderson and Louis looked at the influence of these same department 
structural variables on whether graduate students (from microbiology, chemistry, 
sociology, and civil engineering) subscribed to values useful to the promotion of good 
science and technology or values contrary to the interests of science and technology. Their 
findings indicated tiiat departments with formal and collective structures for socializing 
students were positively correlated with students subscribing to values contrary to the 
interests of science and technology. They argue that: 

impersonal, routinized graduate prograins in which students work together in large 
^'batches'* on research projects, may foster a tendency to subscribe to counternorm 
standards. These students may simply not have the close one-to-one relationship 
with a scientist or engineer which is presumed to provide appropriate socialization 
into the field, (p. 18) 

Department Climate. Another aspect of an academic department thought to influence the 
values of graduate students during their socialization is climate. The climate of a 
department or organization has long been found by researchers to effect the activities and 
anitudes of department members (Pritchard and Karasick, 1973). Climate generally refers 
to the presence or absence of trust between individuals and/or groups, the level of 
competitiveness or cooperation, mutual support or parochialism, [and] open or closed 
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communication" (p. 13). In addition to these factors, Victor and CuUen (1987) have 
suggested that a department's climate can also have ethical dimensions. These dimensions 
are institutionalized normative systems that guide individuals in handling "practices and ' 
procedures with ethical consequences" (p. 103), in other words, actions or decisions that 
would impact other department members and/or the conduct of science. Anderson and 
Louis (1991) found support for Victor and CuUen's work. Their results suggested that 
graduate students in a department with professional values congruent with their student 
peers were more likely to support norms helpful to the promotion of an ethical orientation. 



Methods 

Data Collection 

The data presented in this paper are based on a survey of 20(X) graduate students in research 
universities, conducted in the fall of 1990 in cooperation with the Acadia Institute's Project on 
Professional Values and Ethical Issues in the Graduate Education of Scientists and Engineers. Our 
selection of academic discipUnes was grounded in part on Biglan's (1973a, 1973b) typology of 
academic departments, which delineates three dimensions of the knowledge base for the discipline: 
pure versus applied, hard paradigm versus soft paradigm (in the sense of Kuhn, 1970), and life 
versus non-life fields. We chose to emphasize distinctions among various combinations of 
pure/applied and hard/soft-paradigm profiles. We therefore chose two fields from the pure/hard- 
paradigm group (microbiology and chemistry), one applied/haid-paradigm field (civil engineering), 
and one pure/soft-paradigm field (sociology). 

Another criterion for our selection of particular fields within Biglan categories was the extent of 
graduate education in those fields: we chose disciplines in which substantial numbers of doctoral 
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degrees are currently being awarded. There exists no comprehensive list of graduate students in 
any of the sampled disciplines, and lists therefore needed to be generated by contacting 
departments directly. In order to simplify the development of lists of graduate student names ftom 
which to sample, the largest departments in these four disciplines were sampled, based on data for 
the period July 1985 to June 1988 from the Directory of Graduate Programs: 1990 & 199L 
produced by the Graduate Record Examinations Board and the Council of Graduate Schools in the 
United States. 

The selection of the largest producers of graduate students was not only practical, but relevant to 
the overall objectives of the project, which included examining the effects of specific department 
climates on students. Given the large size of many chemistry departments, only those departments 
which awarded 50 or more Ph.D.'s during this period were selected. For the other disciplines, 
departments which awarded at least 20 Ph.D.*s during this period were chosen. This procedure 
yielded 98 departments. 

Next, chairs of these departments were contacted by mail, and asked to provide the names and 
addresses of doctoral students who were currently enrolled full-time in their departments. As the 
survey was to be sent out during the fall term, we requested that first-year doctoral students be 
removed from the lists, on the assumption that these students would not yet be familiar enough 
with graduate study to provide informed responses. All but two of the department chairs (one in 
microbiology and one in sociology) complied with the request. From the student lists provided by 
departments, a random sample stratified by discipline was selected. The resulting sample consisted 
of 500 students from each of the four selected disciplines. 

The questionnaire sent to the students in the sample included a wide variety of items relating to 
graduate education. We asked the students about, among other things, their doctoral programs, 
their academic and social experiences in their depanments, their mentors, and tiieir experiences 
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wuh ethical issues and research misconduct. The items on the questionnaire that are relevant to this 
analysis were based on theoretical perspectives provided by Merton (1957) on norms of research, * 
Mitroff (1974) on countemorms of research, Victor and Cullen (1988) on ethical climates, and Van 
Maanen and Schein (1979) on socialization. The questionnaire was pretested on groups of 
students in the sciences, social sciences, and engineering. Pretests involved administering the 
questionnaire to a small group of students, and then discussing witli them issues of difficulty, 
problems of interpretations, etc. Special effon was made to include foreign graduate students in 
the pretests to ensure that the questionnaire was easily understood and appropriately interpreted by 
non-native English speakers. The questionnaires were tailored to each field, where appropriate* 
Chemists and microbiologists received questionnaires referring to "scientists", whereas civil 
engineers and sociologists received questionnaires referring to "engineers" and "social scientists", 
respectively. 

The questionnaires were mailed in November, 1990. They were coded by discipline and by 
institution, but not by individual respondent. The sensitive nature of some of the items on the 
survey made it imperative to ensure respondents* confidentiality; consequently, each questionnaire 
packet contained a separate postcard by which the student could notify us that he or she had 
returned the questionnaire, without having that iiiformation linked in any way to the questionnaire 
itself. Two weeks after the initial mailing, reminder postcards were sent out, and after thrte more 
weeks, a second set of complete questionnaire packets were sent to non-respondents* The follow- 
up procedures produced an overall response rate of 74 percent. The adjusted response rate was 72 
percent. By discipline, the overall response rates were: chemistry, 74 percent; civil engineering, 
61 percent; microbiology, 73 percent; and sociology, 70 percent. 
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Definition of Variables 

The focal variable for this analysis is academic misconduct. We asked students to report their own 
experiences with a broad array of misconduct behaviors on the part of doctoral peers and faculty in 
their departments. The relevant items from the questionnaire are presented in Appendix 1. We 
specified that we wised to know about instances of misconduct that the students had observed or 
had other direct evidence of, within their doctoral programs. For each of 13 kinds of misconduct, 
students indicated the number of students and, separately, the number of faculty whom they had 
observed engaging in the given misconduct. Responses were coded as: None (0), 1-2 (1), 3-5 
(2), and More Than 5 (3). Since one form of misconduct was not appropriate for faculty (cheating 
in course work), there were 12 faculty items, 13 student items, each ranging from 0 to 3. We then 
created the composite variable, overall misconduct, by summing these 25 items. The overall 
misconduct scale, therefore, has a potential range from 0 to 75. 

We also consider separately three categories of misconduct. Research misconduct refers to 
behaviors that violate the norms and standards specific to the academic enterprise. Employment 
misconduct includes conduct that would be deemed inappropriate or illegal in most organizations, 
even outside the academic worid. Personal misconduct refers to inappropriate or illegal behaviors 
among individuals, again with reference to the broader social context. The specific items assigned 
to these three misconduct types are listed in Appendix 1. 

The independent variables at the individual level are gender, citizenship status, and years in the 
graduate program. For this analysis, gender and citizenship status are included as dummy 
variables with a value of 1 for female and international students, respectively. The third 
independent variable is the number of years the student has been in his or her graduate program. 
The sampling procedure ensured that each respondent had been in his or her department for at least 
one year. 
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At the department level, the independent variables relate to departmental structure and climate, and - 
associated academic discipline. We used factor analysis in the construction of relevant scales at 
this level. In the climate case, a principal components factor analysis, with varimax rotation, was 
used with the preidentified set of climate-related items. The analysis produced eight factors. For 
two factors that loaded highly on several variables (humane and competitive environments), scales 
were computed as a sum, with unit weights, of the set of variables identified as loading heavily on 
a given factor. The reliability coefficients for these scales are presented in Appendix 2. The 
remaining factors consisted of two or three variables which were not highly correlated. In these 
cases a single indicator variable with a non-skewed distribution was selected to represent the 
underlying construct that most closely related to discussion of ethical climates presented in Victor 
and CuUen (1987). The structure variables were constructed in the same way. The components of 
the indicators and their associated reliabilities are presented in Appendix 2. The structure and 
climate variables were aggregated to the department level, with each department assigned its mean 
for each variable. 

At the department level, academic discipline is represented by dummy variables, where the 
chemistry variable takes on the value 1 for chemistry departments, and so on for the other 
disciplines. 

Analytical Approach 

We first present descriptive analyses, along with appropriate tests for disciplinary differences. We 
then use a hierarchical linear model to investigate the effects of discipline and department structure 
and climate on student reports of misconduct. This approach permits us to analyze department- 
level effects, while controlling appropriately and simultaneously for individual characteristics such 
as gender and citizenship status. 
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Descriprive Results 

Table 1 presents basic descriptive statistics for the variables used in this analysis. As indicated 
above, this study is based on the 1261 respondents from the 73 depanments having at least nine 
respondents. On average, each department has 17.27 respondents, with averages across 
disciplines ranging from 14.86 in chemistry to 20.71 in microbiology. 

[INSERT TABLE 1 ABOUT HERE] 

Overall, just over one-third (34.3 percent) of the respondents are international graduate students. 
There are, however, significant differences across disciplines in the proportions of international 
students (X^ - 94.104; p < .001). In civil engineering, nearly 60 percent are not U.S. citizens, 
whereas in chemistry and microbiology, approximately half that proportion are international 
students. Fewer than one-quarter of the sociology students are internationals. According to the 
Biglan typology, which we used to guide our selection of disciplines, civil engineering is 
applied/hard-paradigm, suggesting that developing countries would have an interest in the 
technology produced in this field as well as the opportunity to benefit from well-established 
patterns of disciplinary instruction and investigation. Chemistry and microbiology, both being 
pure/hard-paradigm, do not have the advantage of an applied orientation, from the standpoint of 
international students. They do benefit from their well-develOi...d paradigms in attracting students 
from abroad, since disciplinary patterns are more likely to be shared across national boundaries. 
By the same reasoning, sociology, being neither applied nor hard-paradigm, is the least likely to 
attract international students. 



Page 15 



TKere are also significant differences in the proportions of women in the fields considered (K - 
126.759; p < .001). Overall, 36.9 percent of the respondents are women, with the highest 
proportions being in sociology (55.1 percent) and in microbiology (45.4 percent). Given the well- 
documented problems in engineering of recruiting and retaining female students, it is not surprising 
that civil engineering has the lowest proportion of women (13.9 percent). 

The students represented in this analysis have been in their present graduate programs for an 
average of 2,94 years. (First-year students were omitted from the sample). Disciplinary averages 
range from 2.63 years for civil engineering to 3.48 years for sociology. The differences in these 
means (which are significant: F = 13.097; p < .001), not only correspond to the hard versus soft 
paradigm distinction made in the Biglan typology, but also correspond generally to the differences 
in time-to-degree documented by Bowen and Rudenstine (1992, p. 132). 

The measures of misconduct all vary across disciplines; the variation is highly significant for 
overall misconduct and for the categories of employment and personal misconduct (p < .001, in 
each case), but only marginal for research misconduct (p < .09). Overall misconduct is highest in 
chemistry and in sociology, while research misconduct is highest in chemistry. Employment 
misconduct is highest in chemistry and microbiology, and personal misconduct is highest in 
sociology, with a relatively high level in chemistry as well. All of the misconduct scores have 
rather high standard deviations at the individual level, within disciplines. 

Overall reported misconduct is highest in chemistry and sociology, and lowest in civil engineering. 
In chemistry, high scores in research and employment misconduct contribute to the overall 
misconduct level. In sociology, relatively low scores in these two types of misconduct are offset 
by a high score in personal misconduct. The level of reported personal misconduct in sociology is 
likely related to the items on sexual harassment and discrimination included in this scale, the 
skewed distribution of responses to these items by gender, and the high proportion of women in 
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S(x:iology. However, it is intriguing to note that microbiology is relatively low in reported 
personal conduct, even though it also has high proportions of female students, suggesting 
disciplinary differences in patterns of sexual harassment and discrimination. Civil engineering is 
not only lowest in reports of overall misconduct, but has the lowest mean scores for each of the 
subcategories of misconduct. The relationships among measures of misconduct and discipline are 
explored in greater depth in subsequent sections. 

Table 2 presents the correlation coefficients, at the level of individual students, for all the variables 
used in this study. The various forms of misconduct are all highly correlated with each other and, 
quite naturally, with the overall measure of misconduct. The individual-level independent variables 
(years in the program, the dummy variable for international students, and the dummy variable for 
female students) all have consistent coirelational patterns across the various forms of misconduct 
Years is consistently positively correlated with misconduct, presumably reflecting the likelihood 
that students who have been around longer have had more opportunities to observe misconduct. 

[INSERT TABLE 2 ABOUT HERE] 

International student status is negatively correlated with misconduct in all its forms. While this 
relationship is consistent with our earlier findings that international students and their U.S. peers 
tend to subscribe to different sets of scientific norms (Anderson and Louis, 1991; Louis and 
Anderson, 1992), it may also reflect lower levels of integration into departmental activity, or less 
certainty about the interpretation of behavior as misconduct. That is, students may not witness as 
much misconduct; or if they do observe the same levels oi: misconduct, they may either not 
consider the behavior as inappropriate or they may be ambivalent as to the degree of impropriety 
involved. 
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Female graduate suidents tend to report higher levels of misconduct than their male counterparts, 
though the difference is significant only in the cases of personal and overall misconduct, where the' 
former significant difference probably produces the latter. Again, we attribute women's greater 
likelihood of having experienced personal misconduct to the items on sexual harassment and 
discrimination, for which responses are highly skewed by gender. 

Correlational patterns between the discipline variables and the misconduct and student- 
characteristic variables support the related conclusions presented above. 

The departmental structure and climate variables are used in subsequent analyses at the group-mean 
level; however, their individual-level counterparts, appearing in the correlation matrix, reveal some 
interesting patterns. Higher levels of misconduct, of all kinds, are associated with departments that 
are competitive and exploitative, that require students to divest themselves of their values and 
feelings of self-worth, and that value individual over collaborative research. Lower levels of all 
forms of misconduct are reported in departments in which students receive good feedback on their 
work, regulation is less formal, graduate students are encouraged to be self-directed, faculty and 
students treat each other more humanely, students sense that their peers share their own 
professional values, and students and faculty collaborate on publications. In the case of personal 
misconduct, levels of reported misconduct tend to be lower when students work with others 
(collaborate, work in larger groups, and have more contact .with other students). This finding 
contradicts the assumption that students who have more contact with other people have more 
opportunities to observe misconduct and thus will report higher levels of misconduct. It is unclear 
whether collaborative groups actually produce less inappropriate behavior, whether people in larger 
working groups tend not to see inappropriate actions as misconduct, or whether individuals who 
tend not to label certain actions as misconduct are more likely to be found in larger working 
groups. 
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A*partial explanation for the different levels of personal misconduct reported by students in 
microbiology and sociology, despite the presence of high proportions of female students in each 
field, is provided by an interpretation of the correlations between these fields and the departmental 
structure and climate variables. Out of the 16 departmental variables, 13 have opposite- sign 
correlations for microbiology and sociology students. In contrast to their sociology counterparts, 
students in microbiology receive good feedback, are formally regulated, work and publish 
collaboratively, work in large groups, are not encouraged to be self-directed, share professional 
values with their peers, and find their departments to be humane and less competitive. While this 
description contradicts, in part, the list of factors associated with low levels of misconduct (and 
there is no reason it should not), it nonetheless underscores the differences in microbiology and 
sociology programs as experienced by their students, and may account for some of the difference 
in reported personal misconduct between these fields. 

Further exploration of the effects of the department-level variables is central to the hierarchical 
linear analyses presented below. The main result of the high correlations among these scales 
themselves, and between discipline variables and department scales, is that, in the hierarchical 
analyses, all of these scales need to be investigated for unique effects, to avoid problems of 
multicoUinearity. 
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Analytic Results 

The focus of our investigation is on departmental and disciplinary effects on reported levels of 
misconduct There are, however, a number of individual-level variables (gender, citizenship 
status, length of time spent in a department) that, as noted above, are likely to influence the level of 
misconduct that a student observes. Hence, our aim is to examine the relationship between 
department-level variables and individual misconduct-repon scores, controlling for differences 
among individuals. This approach leads naturally to a hierarchical stmcture for the model to be 
estimated. 

Hierarchical linear modelling (HLM) express relationships among variables at different levels of 
analysis. In the present case, we express an individual's misconduct score as a function of gender, 
citizenship status, and number of years in the graduate program, on the assumption that these 
variables affect the degree to which a student is likely to have direct experience with misconduct on 
the part of students or faculty in his or her program. The individual-level equation resembles an 
ordinary regression equation: 

Misconduct = Bq + (Years in Program) + B2(Intemational) + B3(Female) + R. 

Here, misconduct may be research, employment, personal, or overall misconduct. We use 
deviations from the mean for the variable "years", as this makes interpretation of the parameter 
estimates easier, as shown below. Since this equation is at the level of individual respondents, 
there is one such equation for each person in the sample (1261, assuining no missing data on 
relevant variables). The error term, R, represents variation at the individual level. 
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Tke moders department-level equations express the Bj parameters of the individual-level equations 
as functions of department-level variables: 

^0 ~ ^00 Cqi (Department Variable 1) + ... + Cok(Department Variable k) + Uq 
B| = Cjo + [(Department Variable 1) + ... + C|i^(Department Variable k) + 
^2 ~ ^20 C21 (Department Variable 1) + ... + C2k(Department Variable k) + U2 
^3 ~ ^30 C31 (Department Variable 1) + ... + C3i^(Department Variable k) + 1)3^ 

These equations express the effects of department-level variables on the relationship between 
reported misconduct and the individual-level variables, since this relationship is represented by the 
B coefficients. The department variables here include the dummy variables for discipline (omitting 
sociology, thereby using it as the basis for comparison), and the departmental means on the 
structure and climate scales. There is one set of department- level equations for each departir»ent 
under consideration (73 departments), and the U error terms represent department-level variation. 

In this form, the parameters of the hierarchical model can be estimated by a algorithm developed by 
Bryk and Raudenbusch (1991)- The advantage of their algorithm is that the parameters at both 
levels can be estimated simultaneously by an iterative procedure, assigning variance to the 
individual or department level as appropriate. It is then possible to avoid both errors due to 
aggregation at the department level and errors due to imputation at the individual leveL What is 
more, the procedure produces the accurate estimates of variance necessary for testing hypotheses 
about the significance of the parameter estimates. 
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While it is technically possible to estimate the full model presented above, it is inappropriate to do 
so without doing diagnostic analyses to determine how the individual- and department-level 
variables should be related. For example, in the present case, the four measures of misconduct 
turn out to require different configurations of the other variables. We therefore follow a four-step 
procedure for determining the appropriate forms of the model for the four dependent variables. 



Step L 



The first step involves verifying that the dependent variable (misconduct) varies sii7;iificantly 
across the group-level units (departments). If it did not, there would be no point in trying to assign 
explanatory power to department characteristics. This step can be accomplished by estimating a 
reduced model in which = 0 for i > 0, and Cqj = 0 for j > 0. This estimation step is equivalent 

to a one-way analysis of variance on the dependent variable (misconduct), across departments. We 
actually did this diagnostic step through HLM, and found significant differences across 
departments for all the misconduct variables. Here, however, we present the results of a simple 
anova in Table 3, together with the associated means and standard deviations of the misconduct 
measures. All four measures of misconduct vary significantly (p < .(X)l) across departments. 
Table 3 also presents the results of analyses of variance for the departmental structure and climate 
variables. Since all of these also vary significantly across departments, we proceed on the 
assumption that department-level variance in structure and climate may prove to explain variance in 
observed misconduct. 



[INSERT TABLE 3 ABOUT HERE] 
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The next step involves estimating the effects of department-level variables (structure, climate, and 

discipline) on the mean level of observed misconduct in a department. This estimation is 
accomplished by setting = 0 for i > 0. (The reduced model is presented in Table 4). The 

remaining parameter in the individual-level equation, Bq, represents the mean misconduct score at 

the department level, which is expressed as a function of the ^.tructure, climate, and discipline 
variables. Table 4 presents the parameter estimates for each of the four misconduct variables. 
Here, effects of structure, climate, and discipline variables v^ere estimated separately, to illustrate 
distinct effects within these variable sets. Only parameters with significant effects are displayed. 
(In untabled analyses, all of the structure and climate scales, as well as the discipline variables, 
were entered into the hierarchical linear model individually, to counteract the effects of potential 
coUinearity. The results corresponded exactly to the findings as presented in Table 4.) 



[INSERT TABLE 4 ABOUT HERE] 



The only structural variable to have an effect on a departments mean level of misconduct is the size 
of working groups in the department, and it is significant only in the case of employment 
misconduct The positive coefficient indicates that departments in which students work with 
relatively large groups of researchers and other students tend to have higher mean levels of 
reported employment misconduct. This finding is only weakly supported by subsequent analyses. 
Climate variables show no significant effects at all on mean levels of misconduct, of any type. 



Discipline has more prominent effects on average levels of misconduct. Since the dummy variable 
for sociology is omitted, the significance of disciplinary effects in this category lies in their 
deviation from sociology's effects. Civil engineering has a negative effect on overall misconduct. 
It is apparent that this effect is due primarily to the great difference between reported levels of 



Page 23 

personal misconduct in civil engineering and sociology departments. Both chemistry and 
microbiology also have significant, negative effects on personal nnisconduct. This finding echoes ' 
the related descriptive results above, where a gender-based explanation is complicated by the fact 
that both sociology and microbiology have high proportions of female students. In the case of 
employment misconduct, both chemistry and microbiology have significantly higher levels of mean 
misconduct than sociology. 

Step 3 . 

Few of the department-level variables proved significantly related to mean levels of misconduct in 
departments at Step 2. This may be due, in part, to the fact that we have not controlled for 
characteristics of individuals that may affect observations cf misconduct. Gender, international 
student status, and number of years in the program are all :>ignificantly correlated, at the individual 
level, to one or more of the measures of misconduct (see Table 2). In Step 3, therefore, we 
determine what form the individual-level equations should take to control appropriately for these 
individual characteristics. To do so, we use the individual-level equation from the full model, with 
Cy = 0 for all j >0 and for all i. We present the reduced model in Table 5. 

[INSERT TABLE 5 ABOUT HERE] 

For each individual-level variable, there are two diagnostic questions to ask in deciding how the 
variable should enter the model. First, the variable may or may not have an overall effect on the 
dependent variable, misconduct. Second, even if a variable has a significant overall effect, that 
effect may or may not vary across the group-level units (departments). 

Table 5 presents the significant effects of individual-level variables on reported misconduct. Years 
in the graduate program has a significant overall effect for every measure of misconduct, indicating 
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th5t it should be retained in the model for all forms of misconduct. The positive sign of the 
parameter estimate indicates that the longer a student is in a program, the higher his or her level of 
observed misconduct. Since the estimated parameter variance across departments for the years 
variable is also significant, we assume that the years-misconduct relationship may vary by 
department or discipline characteristics. Therefore, we express years as a function of the 
department-level variables in the model. 

= CiQ + (Department Variable 1) + ... + C^i^CDepartment Variable k) + Uj 

The dummy variable for international-student status proves at least marginally significant for all 
forms of misconduct. (The negative value of the parameter estimate indicates that international 
students are less likely to report high levels of observed misconduct in their departments). We 
include the international variable in the model for each for each misconduct type, on the assumption 
that even marginal effects are worth pursuing at this stage. The variable's effect, however, varies 
significantly across departments only in the cases of research and personal misconduct, and only 
marginally m the former case. For research and personal misconduct, the international variable is 
expressed as a function of the department-level variables, 

^2 ~ ^20 C2i(Depanment Variable 1) + ... + C2k(Department Variable k) + U2 

but in the overall and employment misconduct cases, we include it as a fixed effect (with zero 
variance across departments), 

^2 = ^20. 

The dunimy variable for female students has no overall, significant effect, except in the personal 
misconduct case. Here, there is a significant, positive effect, indicating that female students report 
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hi|her levels of observed misconduct in this area. The effect, however, does not vary across • 
departments, and therefore is included in the personal misconduct model as a fixed effect with zero . 
variance: 

^3 = ^30. 

The constant term in the individual-level equation, Bq, also may or may not vary across 
departments. In Step 2, above, this term was interpreted as the mean level of misconduct in a 
department. Here, however, the constant term has a different interpretation, depending on what 
individual-level variables are included in tiie model. The general principle is that the constant term 
represents the mean level of the dependent variable (misconduct) for the group of individuals 
defined by setting the independent variables equal to zero. Thus, for overall, research, and 
employment misconduct, the constant term represents the average level of reported misconduct for 
U.S. students whose length of time in their programs matches equals the mean time-in-program for 
the entire sample. In the personal misconduct case, since we have included the dummy variable for 
female students, the constant term must be interpreted as the mean reported misconduct for male, 
U.S. students who have been their programs an average length of time. 

As Table 5 shows, the base (conr>tant) coefficient not only has a significant effect for every form of 
misconduct, but the effect varies significantly across departments in every case. We thus include 
the constant term as a function of the department-level variables: 

Bq = Cqq + CoiPepartment Variable 1) + + Cok(Department Variable k) + Uq 
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Step 4 > 

The models derived in Step 3 for the various forms of misconduct are presented in Table 6. The 
final step involves estimating department-level effects (structure, climate, and discipline) on 
misconduct, while controlling for individual-level variables. Table 7 presents the results of full- 
model analyses for structure, climate, and discipline effects separately. It also presents analyses 
that incorporate only the variables that proved significant in the separate analyses, in effect 
permitting the strongest structure, climate, and discipline variables to compete. 

[INSERT TABLES 6 AND 7 ABOUT HERE] 

For the most part, the independent effects of individual-level variables on average level of reported 
misconduct, expressed by the coefficients C|o» and C30, correspond to the effects produced 

in Step 3. Years-in-program has significant positive effects on misconduct in the discipline 
models, as expected. It has an unexpectedly negative effect on employment misconduct in the 
climate model, which persists even when the significant structure and discipline variables are added 
in the final analysis. It may be that students who observe a great deal of misconduct in this area, 
which encompasses forms of misconduct that would be inappropriate in any work context, do not 
continue in the program. 

The international variable has anticipated independent effects on reported misconduct, with one 
marginally significant exception. International students report lower levels of misconduct than 
their U.S. peers, particularly in the areas of overall and employment misconduct Since the items 
in the employment scale refer to research policies and use of funds, it may be that international 
students are simply less aware of formal standards for the conduct of research in the U.S. and 
regulations governing the appropriate expenditure of institutional and research dollars. The one 
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exception to the pattern of international effects is in the case of personal misconduct, in the 
structure analysis, but the positive effect here is only marginally significant. 

As expected, the female variable has significant, positive effects on mean reported personal 
misconduct. (As explained above, the mean in this case is computed for male, U.S. students with 
average time-in-program.) The positive sign of the parameter estimates indicates again that female 
students report higher levels of observed personal misconduct. 

Turning now to the separate analyses, we consider first the effects of departmental structure. 
Structured feedback, which includes helpful evaluation and attention from a faculty member, has a 
negative effect on reports of employment misconduct for the reference group, U.S. students with 
average time-in-program. This finding suggests that in departments where students get adequate 
attention, they also see their peers and professors handling research ethics and financial affairs in 
appropriate ways. The alternative explanation, that in departments that pay adequate attention to 
students, the students do not have as many opportunities to observe misconduct in this area, 
appears unlikely. Feedback also has negative effects on the relationship between years and 
misconduct That is, in departments that provide good feedback, being in the program for a long 
time is less likely to produce high levels of observed misconduct, particularly in the case of 
research misconduct. 

Collaboration has a significant, negative effect on mean levels of observed personal misconduct. 
The reference group here, U.S. males, thus reports fewer instances of personal misconduct in 
departments where students tend to work on collaborative projects. 

Size of work group affects the years-misconduct relationship. When a department's students tend 
to work in large groups, the students report more instances of misconduct, employment and 
overall, the longer they have been in their programs. The simplest explanation may be that such 
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students simply have more opportunities to observe their peers and faculty dealing with research 
policies and funding, and therefore uncover more questionable practices. This explanation, 
however, rests on the troubling assumption that employment misconduct (for instance) is generally 
distributed through academic departments, so that greater exposure to others in the work 
environment implies more actual observation of misconduct. 

Divestiture, the student's experience of losing part of his or her previous sense of self, has a 
positive, but marginal effect on personal misconduct. This effect, however, attains greater 
significance in the final model, which adds climate and discipline variables. 

The second analysis in Step 4 focuses on climate variables. A competitive climate has positive 
effects on both mean levels of reported misconduct and the years-misconduct relationship, for aU 
forms of misconduct except research misconduct. In a department where students must compete 
for resources and faculty attention, there are most instances of reported misconduct, and the longer 
students stay in the program, the more likely it is that they will witness misconduct. 

Student-faculty collaboration on publications is also associated with higher levels of misconduct, 
primarily employment misconduct. It appears that this form of misconduct captures the details of 
academic work, in terms of research conduct, funding, and distribution of effort, and that the close 
working relationship implied in collaboration reveals more instances of misconduct in this area. 

By contrast, a climate in which students tend to feel that their graduate assistant obligations are 
delaying their academic progress tends to have a negative effect on the years/misconduct 
relationship. When obligations interfere with progress, students who are around longer are not as 
apt to see misconduct (overall, employment, or personal). In these departments, such obligations 
may effectively buffer students from exposure to work contexts in which other students tend to 
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olfeerve misconduct. The very obligations that keep them from progressing may also keep them 
from knowing either appropriate standards or how their peers and professors deal with their work., 

A sense of solidarity with students* entering cohort has a positive effect on observed instances of 
personal misconduct. In such cases, an "us-them" perspective may raise students' awareness of 
violations in personal interrelationships. 

The final climate effect is more problematic to interpret. Individualism, the valuing of individual 
over collaborative research, has the same positive effects, though marginal, on the years- 
misconduct relationship as collaborative publishing. It also has a negative effect on the 
international-misconduct relationship. That is, in departments that value individual work, 
international students are even less likely to observe personal misconduct, presumably because 
they have less interaction with others in their work. 

The third analysis employs the dummy variables for discipline, using sociology as the standard for 
comparison discipline. In all of the other disciplines, students in the reference group (U.S. males 
with average time-in-program) report significantly lower levels of personal misconduct. We infer 
that students in this group see more harassment, discrimination, and exploitation that their peers in 
other fields. Interestingly, however, students in chemistry and microbiology report more instances 
of employment misconduct. 

International students, overall, tend to report lower levels of personal misconduct than their U.S. 
peers. This effect, however, is tempered in microbiology departments, since the aiicrobiology 
dummy variable has a positive effect on the international-personal misconduct relationship. 

Table 8 presents the results of the final analyses of Step 4. Here we include in the HLM models all 
of the variables that proved significant or marginally significant (p < ,08) in the separate structure. 
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climate, and discipline analyses. Consequently, different sets of department-level variables were 
used, not only for different types of misconduct, but also in association with different individual- 
level variables. 

[INSERT TABLE 8 ABOUT HERE] 

The main result of the combined analysis is that the climate variables are more likely to retain their 
significance than either the structure or discipline variables. Omitting marginal effects for this final 
analysis, of the 16 climate effects presented in Table 8, 13 are significant at the .05 level or better. 
By contrast, only 3 of 8 structure effects, and only 2 of 6 discipline effects, are significant. The 
one structure effect that appears particularly robust in competition with the climate effects is 
stmctured feedback. 



The Theoretical Framework Revisited 

At the beginning of this paper we pointed to a number of domains that may jointiy 
determine the environment for graduate student socialization. There is a broad social 
context, in which larger social norms are brought to bear on the behavior of academics and 
students. Then there are the more proximate social contexts, including the multiple 
institutions that regulate science within the academy (university, federal government, etc.), 
the specific disciplines and their norms and expectations, and the department, which is the 
active environment that gi'aduate students encounter on a day-to-day basis. In this paper 
we have attempted to look at the way in which these affect the experiences of students. 
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The findings presented above are complicated. But, there are a number of generalizations 
and tentative conclusions that rise above the mass of individual coefficients. These suggest 
that there are key tensions in the socialization of graduate students that should be given 
clearer focus within the university. 

We begin from two premises in socialization theory. First, graduate students should be 
exposed to socialization settings that are viewed as effective in transmitting not only the 
technical skills, but also the norms of scientific conduct. In addition, such contexts should 
suppon the broader social expectations about what constitutes appropriate professional 
behavior, not only for scientists but for others in positions of influence. Second, students 
should not be exposed to misconduct, since such exposure (aside from its other 
implications) is likely, at minimum, to make students cynical, but may also encourage them 
to believe that misconduct is all right part of the "way things are," and thus undermine 
efforts to transmit the social expectations of society, the institutional context and the 
discipline. While the broader contexts can have an indirect effect on the students' 
experiences with misconduct, for most graduate students the basis for experience lies with 
those with whom they interact on a daily basis: their peers and their professors. 

Exposure to Misconduct 

Our descriptive findings concerning the incidence and exposure of graduate students to 
misconduct should not be lost among the more complex analyses. Today's graduate 
students, irrespective of their discipline, encounter misconduct on a regular basis over their 
graduate student careers. Tlie data fail to support the often-expressed assumption that 
highly publicized misconduct issues that are highlighted in the national press represent a 
very small number of incidents, and that most problems with faculty and student conduct 
are adequately uncovered and handled through existing oversight and grievance 
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pit>cedures. The typxal graduate student in this study has been exposed to between two , 
and five instances of misconduct in each of our three categories, including misconduct both 
by fellow students and by faculty members. The three forms of misconduct are highly 
correlated — particularly research misconduct and employment misconduct - so we may 
assume that students are either being exposed to many instances, or that they have 
experienced a few incidents in which multiple forms of misconduct are interrelated 

Students are unlikely to report these instances, since they are concerned about retribution 
for whistle-blowing (not tabled). Furthemiore, relatively few students believe that their 
departments are adequately preparing them for the ethical issues that they will face in their 
future careers (not tabled). We conclude that, between the high levels of exposure, and the 
absence of opportunities to discuss these issues openly, students are being socialized in an 
environment that must create ambivalence about the basic norms of the academy; namely 
the obligation of the scholarly community to uphold the highest standards of scientific 
behavior, and to enforce the norms of the broader society regarding the behavior of 
professional employees. 

Research Misconduct 

There is "good news" in this study for those who argue that research misconduct is not a 
systemic problem for graduate education-or for science in general. Although the rate of 
faculty research misconduct observed by students is as high as other forms of misconduct, 
there is no evidence that there are specific department or disciplinary characteristics that are 
associated with misconduct. In other words, those who argue that fraud, "data doctoring" 
and plagiarism are the results of random, individual predilections or failures of judgment 
that may be controlled through institutional oversig^ t and peer review, but that cannot 
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easily be prevented by restructuring or reorganizing departments could find some comfort 
from these data. Our findings thus support the '*bad apple" theory. 

The implications for graduate education are not clearcut, but there seem to be two possible 
interpretations. First, we might assume that, if research misconduct is random and not 
associated with other system characteristics, students will find it easier both to identify it 
(because it contrasts with other behavior around them) and to reject it. Alternatively, one 
might argue that because research misconduct does vary between departments, but not 
between disciplines, that we have simply failed to measure the important department 
characteristics (for example, the rigor of peer review within the department or the 
university) that account for such behavior. Some graduate students are still being exposed 
to more misconduct than others, and further research is needed to determine how this may 
be better controlled. 

Personal and Employment Misconduct 

There is also considerable reason to be less sanguine, particularly if we are concerned about 
a broader value-base for the academic enterprise. In science there is an ingrained 
assumption that working closely "at the bench" with professors and more advanced or 
post-doctoral students will expose graduate trainees to the needed techniques and values 
li^at will sustain them throughout their career. Yet, we find in this analysis that 
collaboration and exposure to other scientists-at-work is a two-edged sword. On the one 
hand, the graduate students in our sample who worked on collaborative projects were less 
likely to be exposed to some forms of humiliating misconduct-sexism, racism, and other 
forms of interpersonal exploitation. Presumably the presence of others inhibits those who 
might otherwise indulge themselves in forms of personal exploitation. On the other hand, 
students who work in collaborative settings, who have relationships that are close enough 
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to*result in co-authoring papers, and who have opportunities to see many other students , 
and professors at work are more likely to encounter conflict of interest, commitment and 
down-right white collar crime. This suggests that in those contexts where the availability 
of research funding permits larger-scale endeavors in which students actually see faculty at 
work, students are likely to notice that faculty do not measure up to typical university 
policies and social expectations. 

The disturbing conclusion is that students who have the best opportunities to leam the skills 
needed to conduct scientific work are also those who are most likely to be exposed to — 
and presumably accept or at least become innured to — forms of behavior that are 
increasingly viewed as either illegal or against university policy. This does not imply that 
scientists are more culpable than other trusted individuals: the finding that professionals-in- 
training exhibit increasing levels of cynicism and "hardening" is hardly new (Merton, 
19XX). However, it does suggest a clear dilemma in the stmcturing of socialization 
settings. 

The Discipli nary Context 

At the descriptive level there are important differences between disciplines, with chemistry 
students more likely to be exposed to research and employment misconduct, while 
sociology students are more likely to be exposed to personal misconduct. These 
disciplinary differences disappear in the case of research misconduct in our full analysis, 
when we control for the characteristics of departments. 

Again, this finding may comfort some, who argue that the. life/health sciences have been 
unfairly treated by the media, because the types of research misconduct thai occur in these 
fields are so newsworthy. On the other hand, the data for employment and personal 
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misconduct sustain the finding of disciplinary effects, albeit at a rather low level. We do * 
not, of course, know why the climate of some disciplines has encouraged (or not punished) 
different forms of misconduct. Yet, the findings suggest (and we would strongly argue) 
that the disciplines, as well as the institutions, must attend to the variety of ways in which 
graduate students may be exposed to problematic behavior. Typically disciplines have 
raised misconduct issues at the level of high rhetoric, affirming general principles while not 
addressing ways in which disciplinary-specific characteristics may promote or undermine 
various types of misconduct along the lines identified in this research. 

So long as we limit our discussion of misconduct to research fraud (with which university 
policies are typically concerned), and relegate all other forms of misconduct to "other 
problems", we will not engage the disciplines in « more systematic discussion of issues of 
professional conduct. These are widely believed to be part of the general debate over 
conduct in ihz medical profession (although they were, until the advent of the federal 
government as an institutional actor, largely ignored). They should, in our view, be so 
within the academic professions as well: Although we have no patients, we deal with 
vulnerable clients of our expertise who have few resources with which to confront our 
misbehavior. 

Particularly suggestive is the contrast between niicrobiology and sociology. Both are 
female dominated fields (in terms of the proportion of graduate students), yet they fare very 
differently in terms of personal misconduct. The issue of gender is highlighted by this 
study, since one field, sociology, stood out among the four as characterized by perceived 
problems among female students even when controlling for the characteristics of 
departments. Since we have only two disciplines with a large number of women, we 
cannot generalize further. The results, however, suggest that interpersonal misconduct is 
an area that deserves considerably more attention, by discipline, than it has received. 
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The Department 

The results suggest rather strongly that the climate and structure of socialization settings as 
they are enacted at the department level are critical. The main implications have been 
discussed above under the context of employment and personal misconduct, and in the text. 
We would like, however, to summarize the implications: where departments pay 
significant attention to students (by no means all departments) they also increase their 
influence. This may be positive Qielping students to collaborate on papers) or negative 
(giving them more opportunities to observe misconduct). In contrast, where departments 
ignore students' needs (largely where teaching and research assistant obligations are not 
integrated with degree program requirements), students are too remote from professors and 
peers to be involved in the "underside" of the scientific enterprise. 

Can departments have it both ways? Of course, and our data suggest some approaches for 
the design of graduate programs. First "batch processing" involving larger workgroups 
seems (not surprisingly) to increase opportunities to observe possible misconduct— but, we 
would surmise, without necessarily providing more opportunities or a supportive 
environment in which to discuss and resolve ambivalences about conduct. Large projects 
where there are many graduate students, many post-doctoral students, and few professors 
around may also reflect (or breed) competition for attention among graduate students and 
"publish or perish" among professors (other department characteristics strongly associated 
with observed misconduct of all types). The problematic nature of a competitive 
environment is further reflected in the powerful impacts of individualism— or "people out 
for themselves". 
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Are these conditions alterable? We would argue that, to a great extent, they are. 
Professorial oversight of doctoral students may conflict with the entrepreneurial tendencies 
of the modem "multiversity/* but conflicts can be adjudicated and minimized if they are 
recognized and discussed. Insofar as the status quo is simply accepted as a necessity, 
issues related to the design of graduate programs at the department level will remain in the 
background. In panicular, the observation that climate (a highly modifiable variable) is 
more important than structure (more difficult to change in the short run) suggests that there 
are things that departments can do to affect the context for graduate education in a relatively 
short period of time. It then may be able to make long-term changes in the degree to which 
nfiisconduct — particularly employment and personal misconduct, which appear to be more 
sensitive to organizational characteristics — is a factor in the department. 



Summary 

Attacking misconduct per s£ without attending to the conditions that promote it is likely to 
achieve as littie as bemoaning the state of the economy without a solid basis for 
intervention. Our analysis, albeit exploratory, has revealed that the most localized contexts 
in which graduate students live ™ the discipline and the department — have a great impact 
on their exposure to misconduct, which we have defined as a profound socialization 
experience. We must not discount the individual experience, nor the impact of individual 
characteristics, such as gender and nationality, but, since we cannot alter students* personal 
characteristics, the organizational variables are of greater policy interest Our data suggest 
that, not only arc the rates of observed misconduct department- and discipline-specific, but 
also that alterable characteristics of departmental environments condition the exposure of 
graduate students to a wide array of different forms of behavior that conflict with the image 
of "the good scientist.'* Our findings do not arise in a vacuum, nor do they contradict more 
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popular explanarions for why science may be at an ethical cross-roads. Rather, they 
suggest specific arenas for attention to the scientific environment experienced by graduate 
students. 
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Figure 1: Contexts of Academic Research 
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Tdbk 3: Means. Standard Deviarions. a nd Analyses of Variance for Scaled VariahTfts 
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Mean 



Standard Deviarion 



F-Statistic for 
Analysis of Variance 
in Means across 
Departments 



Misconduct Variables: 

Overall Misconduct 6.64 
Research Misconduct 2.26 
Employment Misconduct 2.19 
Personal Misconduct 2.19 

Strucnire Variahlesr 

Feedback 12.13 

Formality 15.21 

Divestiture 12.56 
Collaboration .47 
Size 1.98 
Contact 3.88 

Self-Direction 4. 01 
Fixed .33 

Climate Variables: 



7.36 
3.04 
2.88 
2.73 
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3.65 
3.76 
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Publish 
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3.8764 *** 
2.1856 *** 
1.6699 *** 
1.7973 **♦ 
1.6346 *** 
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2.2671 *** 



P<.05 



p<.01 ***:p<.001 



> 



00 



c 
Q 



u 

B 

S 
u 

00 



c 

O 



8 

00 



* 
oi 



* * 

<N OC 

in 

Os O 



CO 
OS 



* 

o 



* * -jt 

* * * 

* * * 



oo vo ^ oo 

ON OO CO 

• • • • 



* -it * 
ON cs 

ON o o 



8 

V 
a, 



CO 



>. 

-a 

c 

< 

> 





o 












o 


CO 










Mi 



•Jt- 
* 



* 

ON 
00 

c4 



* 



p 
V 



i 



* 
* 



o 
Q 

•a 



c 

-a 



c 
o 

•§ 

I 
1 

c 



+ 
o 

II 
c5 

o 



S3 
E 

S3 

i 



a 

o 

o 

C/3 



i2 



ft 

CO .52 



§ 




CO 

«n 
in 



CO 

oo 



oi 



uo 
p 

V 



oo 
q 

V 



Jk^ 



2 
o 

CO 



o 



E 



o 

C/3 



c 



5 



o 
CQ 

CQ 



ERIC 



CD 



C 

o 

Oh 



* * 

* X 





+ 


* 










00 




m 






o 


CO 


cn 




1 





ON 



c 
o 

I' 

■s 

C 

O 



+ 

a 

CO 

+ 

c 
o 

i 

+ 



I 

+ 

o 

II 

O 

•§ 

8 





CO 






+ 


+ 


o 


O 


cs 




(J 


CP 


11 


11 




CO 







o 

+ 
o 

II 

o 



:3 
+ 

o 

u 
II 

03 



E 
w 









t> 

a 




•a 




c 


<u 


o 




O 








Mi 



I 



* 



00 

e 

-a 

00 

i 



11 
Ml 

00 .<2 * 

§11 



CO cs 
CO m 

c4 ^ 



* 
* 



ON r-" 
NO 

CO VO 

r4 ^ 



* 



CO o 



U 

00 



o 

00 

cd 



00 vO 
CO NO 
CS O 



* 

* * 
* 

VO VO 

<S VO 

<S O 



* 

ON cs 

ON r-- 

m CO 



o 

u 

PQ 



oo 

ON 



t-H VO 

in CO 
CO in 



On 
VO 

»n 



o 
PQ 



•a 

c 
o 
•a 

E 

c 



o 

CO 

U 

(D 

00 

cd 



•a 

I 



V 



♦ 



p 
V 



V 



oo 

p 

V 



> 



o 
'c 

CO 



6^ 



ERIC 



ft 



> 
C 



CO 

c 
o 

cd 

s 



c 

u 



IS 

e2 



c 
o 
•n 

cd 

1 

c 
+ 



+ 
O 
03 



o 

c 
o 

o 

CO 



e 



o 

3 

c 
o 



o 

+ 



cd 

> 

c 

i 

8 

+ 



3 

cd 



+ 

cd 



c 
B 



a. 

a 

+ 



cd 



c 



i i 



8 8 

+ + 
O 

U 
II ii 
o ^ 



o 

U 
II 



0^ 

§ 
cd 



I 

CO 

+ 
o 



o 

C 

O 
o 

00 



8« 



o 
D 
+ 

cd 



c 

e 



0^ 



o 
U 



+ ± 



c<3 



c 

£ 
i 

8 

+ 



u 



o 



+ + 



cd 



& 

8 
u 



+ 



cd 



I 

i 

a. 

8 
+ 

o 

U 

II 



cd 



c 

s 



CL4 



J4 



+ 



ii 
cd 



c 



a. 

0^ 



u 
+ 

O 

U 
II 



+ 
6 

CO 

+ 



8 -i 



+ ^ 



>« 

t 

CO 

pT 
+ 
o 
PQ 
II 



o 
a 

C 

c 

o 
<o 



cd 



3J 

3 

cd 

> 

c 

i 

Q 



U 
II 

O 

PQ 



+ 
Ji 

3 

cd 

> 

c 

e 



a* 

8 
+ 



ii 
3 

cd 



c 



a. 



+ 

O 

r-H 

o 
II 



+ 
3 

cd 



E 



i i 



a. 



U 



ii 
3 

cd 



c 



i i 



8 8 



U 
+ 

o o 
II II 



03 



:3 



ERIC 



>, 



Oi 

o 

00 

3 

> 

c 



C 
cd 

E 
0 

o 

00 



CO 

c 

o 
S2 

0^ 



or " 

gi 00 



o 

3 
C 

o 
o 

to 



+ t 

O vO 

' c4 



+ * 

o\ o 
CO 

in '* 



oo 



* + 

0\ ^ 



+ 
OO 

Q 



oo q 



X 

IP 



in X 
^ id 



V 



V 



CO 

c 



3 



S3 

o 
o 

3 



u 
c 



CO 

E 
•a 



to 



SI 



CO 



c 

O 

o S n 
S > 73 





0 


s 


s 


0 








00 





+ * 



2^ 

CO 

OQ 00 



00 



•a 

X 



o 
<s 
O 



73 
c 
o 
•a 

I 

c 



o 

CO 

O 

<D 

CO 

Cd 



E 



V 
(X 



V 



8 



C 

.SP 
(55 



CO 



ERIC 



o 

>, 
13 



00 

t/i 



C 



CO 



c 



1 



00 



CO 
00 

c 



a 



a 
-a 
c 

8 



O 

c 

8 



O 

CO 



in 
in 



oo 



O ^ 

OS On 



OO 5 



+ 5 



* * * * + 

00 Tj- o OO »n 

cn O cs 

On <S m 

c4 • i' ■ * 



oo 



T3 



On 



* * * + 

o ^ 
m 1— I m 

in On 



ON 



X 



V 



P 
V 
Ou 



V 
Ou 



I 



CO 

B 
•a 

t2 



§1 



S X) US 
O p o 



o 



O 

CO 

OQ 



0) 

o > 



CO 

CQ 



CO 



-a 

> 

c 



CO r2 
«5 ^ 



•5 CQ 



1 

o 

e 



U 
CO 



•a 



V 



CO 



i 

CO 



ERIC 



ERIC 



C 

o 

i 

Q, 
> 

c 



cd 
c 
o 

00 
&4 



6 
w 



" o 













* 


♦ * 










♦ ♦ > 










^ r-- m 






oo 


CO 


O Ov cs 


<^ 


CO 




p 


oo oo vo 




CX) 


r-H 








r 


1— H 



cs cs 



CO 

oo 



CTi 
00 



-a 
c 

cd 

cd 



i 



CS 



T3 

X 



V 



p 

V 



C/2 



00 

c 



3 



S3 

C 



X 
3 

Cd 



E 



•a 

c 
c 
u 

00 



f2 



.2? a 

§1 



CO O 




00 

cd 
CQ 



4> 

.s 
5 



o 

CO 
CQ 



X 



U U 3 



00 

cd 
CQ 



•a 

c 
o 
•n 

<d 

E 



o 

CO 

U 
1) 

00 

Cd 
CQ 



I 



p 
V 



oo 
p 

V 



5J 



o 



o 

IS 

c 

00 



ERIC 



C/3 

> 



o 

CO 

5 

e 
6 



CO 

c 
o 

c 

00 
bi 
c 

c 

S 

(3 



CO 

•a 

c 

< 

3 



D 
C 

I 

x: 



o 

D 

c 

8 

CO 



i 

CO 
D 



? I 

^ C 
O 



o 
oo 

CO 

c4 



I 



CO 

cd 



o 
P3 



oo oo 
Tt 

oo ^ O 



vO 
(N 
cn 



2^ 

CQ tu CO 



O 

<N 
U 

CO 

cd 



73 

S 
•a 

cd 

E 
c 



* * * * * + * 

\na\ cs CO ON cn CO 

O^ONO O^cscn<S0NO 

r^m^o »-<(S(STtoooo<s 

« «•••••• 

^ cs » I 

I I 




S S ,H ^5 ;0 3 ■ 



o 

s 

D 

CO 

cd 
« 



O 

U 



c 
o 
•a 

cd 

1 

c 



oooocn^'^cnTtNO ^mr*- r^cnON 
inr-^voaN^'"^ocn ^cocn '^r^ON 
O-^Ococncnoooo '^^^ ^ 



OO 
SO 



O 



c 



c 

o 
•a 



o 
=J 
•o 
c 
o 
o 

CO 

c 
o 

CO 

D 



111 



O Q o -c: ;r: 



o c 
^ o 

^ y cd 
OQUO 



o 
B 

D 

CO 

cd 



<s 5 o 

^•2 o 

CO :r2 o 

C3Q >S S 

13 
c 
o 

•X3 
Cd 

E 
c 



o 
cn 

U 

<u 

CO 

cd 



13 
E 





































VO 




CO VO 




CO 


in 


OO 


m CO 


CO 




CO 




O CO NO 






1 







* * 4- 



VO <s •-^ 
CO ^ cs oo o cs 

^ ^ CS CO Tf 



o 
c 

8 

CO 

? 

C 

E 
E 



1^ 



> 
•a 
•a 



a "S e 3 J .§ 



1 = 
CQ 00 O O 



u 

CO 



s 

CO 

13 

3 

> 

c 



o 

D 

CO 

cd 
CQ 



V 



p 

V 

o. 



P 

V 

CU 



00 

p 

V 
o. 



> 



o 



o 

CO 



Appendix A: Survey Items Comprising Misconduct Scales 



MISCONDUCT 

In this program, have you observed or had other direct evidence of any of the following 
types of misconduct? Please indicate the number of graduate students and faculty members 
whose misconduct you have observed/experienced. 

Number of Students: None (0), 1-2(1), 3-5 (2), More Than 5 (3) 
Number of Faculty: None (0), 1-2(1), 3-5 (2), More Than 5 (3) 



Research Misconduct = Sum of Student and Faculty Scores for the Following: 
Plagiarizing 

Falsifying or "cooking" research data 

Inappropriately assigning authorship credit 

Overlooking others' use of flawed research data or the questionable 

interpretation of data 
Failing to present data that contradict one's previous research 
Cheating in course work (students only) 



Emplovment Misconduct = Sum of Student and Faculty Scores for the Following: 

Ignoring research policies (e.g., animal care, human subjects, biosafety, etc.) 
Trying to get by on the work of others 

Using university resources for outside consulting v/ork or other inappropriate 

personal purposes 
Misusing research funds 



Personal Misconduct = Sum of Student and Faculty Scores for the Following: 
Sexually harassing another person 

Discriminating against others on the basis of race, ethnicity, gender, etc. 
Using one's position to exploit or manipulate others 



All Misconduct = Research + Employment + Personal Misconduct 



ERLC 



Appendix B: Survey Items Comprising Strucmre and Climate Scales 



STRUCTURE 

Structured Feedback (alpha = .74) 

Is there at least one faculty member (including your advisor, if appropriate) 

in your department who is panicularly supportive of you and your work? 

When your work is evaluated, how often do you find the evaluation constructive? 

When your work is evaluated, how often do you find the evaluation promptly 
provided? 

When your work is evaluated, how often do you find the evaluation detailed? 
I am satisfied with the amount and quality of time spent with my advisor. 



Formality (alpha = .62) 

Evaluation of students successfully '*weeds out" weak doctoral students. 

Faculty members are explicit in their expectations of students. 

Teaching assistants are carefully supervised by faculty. 

Research assistants are carefully supervised by faculty. 

My coursework has laid a good foundation for doing independent work. 



Divestiture (alpha = .64) 

When your work is evaluated, how often do you find the evaluation humiliating? 
The advice and information I receive from faculty is inconsistent. 
Faculty expect my responsibilities as a student to come before all other 
responsibilities. 

Graduate school has positively reinforced my prior values, self-image, and way of 

thinking about the worid. (reverse-coded) 
Graduate school is changing me in ways I do not like. 



Collaboration 

Most students do tiieir dissertation research as part of a larger, collaborative project. 



In a typical week, with how many faculty members, research associates, 
post-doctoral fellows, and graduate students do you work on 
research projects? 



Contact 

Students have little contact with each other, (reverse-coded) 



Self-direcrion 

Graduate students are encouraged to be self-directed. 



Most students have little choice as to which courses to take because of the number 
of required courses. 



CLIMATE 

Humane (alpha = .82) 

Most faculty really care about their teaching. 

Faculty make sure that students feel like members of the department. 

People put their own interests first, (reverse-coded) 

When conflicts arise, they are resolved quickiy. 

Students and faculty care about each other. 

Graduate students are given an active role in departmental decisions 

that affect them. 
The professional values of my professors are the same as mine. 
There are tensions among faculty, (reverse-coded) 
Graduate students are treated with respect. 

Faculty seem more concemed with furthering their own careers than with 
the well-being of the department as a whole, (reverse-coded) 



Competition (alpha = .68) 

People have to compete for departmental resources. 

A few students get m(;St of the attention and resources. 

Faculty are willing to bend the rules for some students, but not others. 

Students have to compete for faculty time and attention. 



Solidarity 

There is a sense of solidarity among the students who enter the program at the same 
time. 



Value Congruence 

The professional values of other students in my department are the same as mine. 



Obligations 

My graduate assistant obligations are delaying my progress. 



Exploitarion 

I often feel exploited by faculty. 

Publications 

Students and faculty collaborate on publications. 

Individualism 

This department values individual research over collaborative research. 



